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(57)Abstract: 

PROBLEM TO BE SOLVED: To use a directional coupler with a plurality of 
frequency bands, to miniaturize it and to obtain a good characteristic by providing 
first and second main lines and a first auxiliary line, which are constituted of strip 
lines and connecting the first and second main lines to the first auxiliary line. 
SOLUTION: Strip line electrode patterns 23-25 are formed so that they are 
overlapped except a part connected to outer tennlnals when they are projected 
from a direction vertical to a dielectric layer. The auxiliary line is formed in a 



straight line and it is connected to the outer tenninals T5 and T6. The length and 
the width of the strip line pattern electrode 23 becoming the first main line and 
those of the strip line pattern electrode 24 becoming a second main line become 
similar, and the thickness of the dielectric layer constituted of the auxiliary line 
differ. Namely, the thickness of the dielectric layer 13 and the thickness of the 
dielectric layer 14 (can be constituted of a plurality of dielectric layers) duffer. The 
first main line and the second main line face to the auxiliary line in the linear part. 
The degree of connection at the interval is adjusted. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The directional coupler characterized by having been the layered 
product constituted by carrying out the laminating unification of the dielectric 
layer, having formed the electrode pattern in said layered product, having 
constituted two or more striplines, having had the 1st and the 2nd principal ray 
way which consist of said stripline, and the 1st subline, and said 1st and 2nd 
principal ray way having combined [ both ] with the 1st subline. 
[Claim 2] Said 1st principal ray way, the 2nd principal ray way, and the 1st 
subline are a directional coupler according to claim 1 characterized by having 
been formed on the separate dielectric layer, having made said 1st subline into 
medium in the direction of a laminating, and considering as the structure where 
said 1st subline is inserted into said 1st principal ray way and the 2nd principal 
ray way, respectively. 

[Claim 3] The directional coupler according to claim 1 characterized by forming at 
least one in said two or more striplines in the shape of a straight line. 
[Claim 4] The said 1st and 2nd principal ray way and said 1st subline are a 
directional coupler according to claim 1 or 2 characterized by being formed so 
that it may overlap except for the part connected to an external terminal, when it 
sees in the direction of a laminating. 

[Claim 5] The directional coupler according to claim 2 characterized by the 
thickness of the dielectric layer constituted between the dielectric layer and the 



2nd principal ray way which are constituted between said 1st principal ray way 
and the 1st subline, and the 1st subline differing. 

[Claim 6] The directional coupler according to claim 1 characterized by for the 
both ends of the 1st principal ray way being pulled out by the 1st side face of said 
layered product, for the both ends of the 2nd principal ray way being pulled out 
by the 2nd side face which counters the 1st side face, and the edge of a subline 
being pulled out by other two side faces, respectively. 

[Claim 7] The directional coupler according to claim 1 with which said all [ two or 
more ] all [ either or ] consist of electrode patterns which divided at least more 
than two-layer, and were formed, and they are characterized by things. 
[Claim 8] The 1st and 2nd principal ray way consists of a stripline formed in the 
shape of U character. The 1st subline Consist of a straight-line-like stripline, 
make a dielectric layer placed between the upper and lower sides of said 1st 
subline, and said 1st and 2nd principal ray way is arranged, respectively. Make a 
dielectric layer intervene furthermore, a ground electrode is arranged up and 
down, and the U character-like stripline of said 1st principal ray way and the U 
character-like stripline of said 2nd principal ray way are mutually formed in hard 
flow. Said subline and the said 1st and 2nd principal ray way are a directional 
coupler characterized by being arranged so that it may overlap in the direction of 
a laminating. 

[Claim 9] The directional coupler characterized by consisting of two or more 
principal ray ways designed by operating frequency different, respectively and 
one subline combined with said two or more principal ray ways. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the laminating chip mold 
directional coupler especially used for the cellular phone for dual bands etc. 
about the directional coupler used for microwave communication devices. 
[0002] 

[Description of the Prior Art] The perspective view of the directional coupler using 
the conventional stripline is shown in drawing 5 . Two strlplines 51 and 52 leave 
only spacing S on the front face of the dielectric substrate 53, and this 
conventional example is allotted to parallel. The parallel die length of these 
striplines 51 and 52 is constituted so that it may become the die length of the 
quarter-wave length of the electromagnetic wave which spreads the inside of a 
dielectric substrate. The high-frequency power inputted from the port 54 passes 
along the stripline 51 which is a principal ray way, and is outputted to a port 55. 
At this time, a part of power which passes along a stripline 51 flows to a stripline 
52 by association with the stripline 51 which is a principal ray way, and the 
stripline 52 which is a subline, and it is outputted to a port 56. At this time, an 
output does not appear in a port 57. 

[0003] Next, when power is passed from the hard flow 55 of the stripline 51 which 
is a principal ray way, i.e., a port, toward a port 54, a part of the power appears in 
a port 57, and does not appear in a port 56. That Is, by taking such a 
configuration, it can separate into the output port 56 of the stripline 52 of a 
subline, and 57 terminals, respectively, and a part of fonward direction power 



which flows the stripline 51 of a principal ray way, and hard flow power can be 
taken out. This is fundamental actuation of a directional coupler. 
[0004] Association to the subline 52 from the principal ray way 51 is possible by 
adjusting the spacing S of the parallel part between two striplines. In explanation 
of the conventional example of drawing 5 , although the principal ray way and the 
subline were made into striplines 51 and 52, even if it replaces the role of a 
principal ray way and a subline so that clearly from the symmetrical structure of 
drawing 5 , fundamental actuation of a directional coupler is realizable similarly. 
[0005] The block diagram of the application is shown in drawing 7 . While 
allotting the ports PI and P2 of the principal ray way 72 of a directional coupler 
71 between transmitted power amplifier and an antenna, one port P3 of the 
subline 73 is connected to an automatic gain control circuit, and the resistance 
element R which absorbs power in other ports P4 is connected. If it does in this 
way, a part of output of transmitted power amplifier will appear in a port P3, and it 
will be led to an automatic gain control circuit. A part of high-frequency power 
which flows backwards from an antenna appears in a port P4, and it is absorbed 
by the resistance element R. The signal output of an automatic gain control 
circuit is sent to the transmitted power amplifier in which gain control is possible, 
and can control the RF output according to the object. 
[0006] Moreover, in a cellular phone, the miniaturization is becoming important. 
Usually, although it is common to constitute from a stripline which has the die 
length of quarter-wave length about the above-mentioned directional coupler, the 
die length of the stripline needs die length of 3,3cm by 900MHz (when it 
considers as quarter-wave length and specific inductive capacity 8), and 
sufficient miniaturization cannot be expected. For this reason, according to JP,7- 
13121 1, A, the configuration shown in drawing 6 realizes the miniaturization of 
3.2x1 .6mm, and desired degree of coupling is acquired, and the proposal of the 
laminating mold directional coupler which has the property which was excellent in 
low loss is made. 
[0007] 



[Problem(s) to be Solved by the Invention] The spread of cellular phones in 
recent years has a remarkable thing, and improvement in the function of a 
personal digital assistant machine is measured. The proposal of the dual band 
cellular phone which enables a call with two frequency bands with one personal 
digital assistant machine as one is made. In order to choose those two frequency 
bands (for example, 900MHz and 1800MHz) in order to constitute this dual band 
cellular phone, and to have to select the activity components according to each 
frequency, components mark increased and there was a trouble that a clamp 
face product became large. 

[0008] For example, the same is said of the directional couplers 71a and 71b in 
the example of an activity of the block diagram shown in drawing 8 . Since an 
automatic gain control circuit takes out dozens - 1/several fixed power at this time 
and an output control is performed, it is possible for a frequency not to be related 
and to common-use-ize. However, since it is constituted by adjusting the die 
length of two striplines, or spacing of two striplines according to the frequency 
band used like point ** about the directional coupler using drawing 5 R> 5 or 
drawing 6 and many properties, such as joint loss and an insertion loss, differ in 
each frequency band, it is difficult to common-use-ize practically. For this reason, 
it is necessary to use two components according to each frequency band, and 
while components mark increase, a clamp face product becomes large. 
[0009] Moreover, although the method of miniaturizing each component further 
conventionally is also considered, even if only directional coupler 71a and 71b 
parts are miniaturized, the miniaturization of the whole device and low-pricing are 
not easy [ it is unchanging to use two components mark, and ]. That is, there is a 
trouble of requiring the mounting time amount it being necessary to use two 
resistance elements R, the dimension of high degree of accuracy being required 
of a pattern, an element-placement location, etc. on a mounting substrate by the 
miniaturization of each component, and whose components mark are two pieces. 
[0010] This invention aims at offering the directional coupler which has a small 
and good property usable with two or more frequency bands in view of the 



above-mentioned thing. 
[0011] 

[Means for Solving the Problem] Invention of the 1st of this invention is a layered 
product constituted by carrying out the laminating unification of the dielectric 
layer, and is a directional coupler which the electrode pattern was formed in said 
layered product, and two or more striplines were constituted, had the 1st and the 
2nd principal ray way which consist of said stripline, and the 1st subline, and said 
1st and 2nd principal ray way has combined [ both ] with the 1st subline. 
[0012] It is the directional coupler which said 1st principal ray way, the 2nd 
principal ray way, and the 1st subline were formed on the separate dielectric 
layer, respectively, and made said 1st subline medium in the direction of a 
laminating in the 1st invention, and invention of the 2nd of this invention made 
the structure where said 1st subline was Inserted into said 1st principal ray way 
and the 2nd principal ray way. 

[0013] Invention of the 3rd of this invention is a directional coupler which forms at 
least one in said two or more striplines in the shape of a straight line in the 1st 
invention. This desirable structure forms a subline in the shape of a straight line, 
and forms it in the configuration which has the straight-line-like part which 
counters the straight-line-like part of said subline and combines the 1st principal 
ray way with it. Moreover, it is desirable for a subline to be divided up and down 
and to be arranged so that it may form in the configuration which has the straight- 
line-like part which the 2nd principal ray way also counters the straight-line-like 
part of said subline, and combines it with it and the 1st principal ray way and the 
2nd principal ray way may face across a subline. 

[0014] Invention of the 4th of this Invention is a directional coupler currently 
formed so that it may overlap, when the said 1st and 2nd principal ray way and 
said 1st subline are seen in the direction of a laminating except for the part 
connected to an external terminal in the 1st or 2nd invention. 
[0015] Invention of the 5th of this invention is a directional coupler with which the 
thickness of the dielectric layer constituted between the dielectric layer and the 



2nd principal ray way whicli are constituted between said 1st principal ray way 
and the 1st subline, and the 1st subline differs in the 2nd invention. 
[0016] Invention of the 6th of this invention is a directional coupler with which the 
both ends of the 1st principal ray way are pulled out by the 1st side face of said 
layered product, the both ends of the 2nd principal ray way are pulled out by the 
2nd side face which counters the 1st side face, and the edge of a subline is 
pulled out by other two side faces, respectively in the 1st invention, 
[0017] Invention of the 7th of this invention is a directional coupler which consists 
of electrode patterns by which two or more of said all [ either or ] of all divided at 
least more than two-layer, and they were formed in the 1st invention. The 
electrode pattern which divides more than two-layer and is formed has the shape 
of the shape of the shape of a coil, and a spiral, and a MIANDA line etc. When it 
considers as the shape of this coil, as for a principal ray way and a subline, it is 
desirable to do M association of. 

[0018] Invention of the 8th of this invention consists of a stripline in which the 1st 
and 2nd principal ray way was formed in the shape of U character. The 1st 
subline Consist of a straight-line-like stripline, make a dielectric layer placed 
between the upper and lower sides of said 1st subline, and said 1st and 2nd 
principal ray way is arranged, respectively. Make a dielectric layer intervene 
furthermore, a ground electrode is arranged up and down, and the U character- 
like stripline of said 1st principal ray way and the U character-like stripline of said 
2nd principal ray way are mutually formed in hard flow. Said subline and the said 
1st and 2nd principal ray way are directional couplers arranged so that it may 
overlap in the direction of a laminating. 

[0019] Invention of the 9th of this invention is a directional coupler which consists 
of two or more principal ray ways designed by operating frequency different, 
respectively and one subline combined with said two or more principal ray ways. 
When it is a directional coupler corresponding to two or more different operating 
frequencies, and two or more principal ray ways are constituted from this 
invention according to each operating frequency, a subline is made into one 



subline on the other hand and two or more principal ray ways combine with one 
subline, respectively, it is the directional coupler which made It possible to use for 
the operating frequency from which plurality differs. This attains a miniaturization. 
[0020] 

[Embodiment of the Invention] The function of the block diagram of drawing 8 
which constitutes the transmitting section of a dual band cellular phone is 
considered. Usually, transmission of microwave power does not transmit 
simultaneously each power to two systems (for example, a 900MHz band and a 
1800MHz band) to be used, and two directional couplers 71a and 71b do not 
operate simultaneously. From this, I thought that the sublines 73a and 73b could 
be common-use-ized that one principal ray way and one subline have just Joined 
together mutually in a certain time zone. 

[0021] So, in this invention, as shown in drawing 3 , it considered as the 
directional coupler 33 which has two principal ray ways 32 and 33 and one 
subline 34. Thus, by common-use-izing a subline, miniaturizing [ of a directional 
coupler ] may become easy, and the number of absorption resistance elements 
one, and it can contribute to the miniaturization of the whole device. With the 
frequency to be used, since the directional coupler has set up the distance 
between line length or a line, it cannot common-use-ize a principal ray way. 
[0022] Therefore, when the 1st and 2nd principal ray way and the 1st subline are 
formed, and the 1st principal ray way, the 1st subline and the 2nd principal ray 
way, and the 1st subline change time amount, respectively and join together, the 
directional coupler which can be contributed to the miniaturization of the whole 
device of a dual band portable telephone and low-pricing can be offered. Of 
course, the directional coupler of this invention is utilizable even if it is 
applications other than the above-mentioned dual band portable telephone. In 
other words, this invention is characterized by the structure which two or more 
principal ray ways combine with one subline, and two or more principal ray ways 
sharing one subline. For example, also when the number of principal ray ways is 
three, it thinks. 



[0023] Laminating structural drawing of the laminating mold directional coupler of 
one example concerning this invention is shown in drawing 1 , and a perspective 
view is shown in drawing 2 . drawing 1 and the part which gave the slash in 2 - a 
conductor - it is a part. The directional coupler 1 of this example carries out the 
laminating of the dielectric layer in which the pattern electrode was formed, and 
is constituted, and the external electrode is formed in the side face and the front 
face. Moreover, the thickness of a dielectric layer is set up suitably and can insert 
the dielectric layer of the solid color in which an electrode pattern is not formed 
between them. The laminated structure of this example is explained in more 
detail using drawing 1 and 2. 

[0024] The pattern electrode 21 for a ground is formed in the lower layer 
dielectric layer 1 1 , the pattern electrode 21 for the ground is pulled out so that it 
may connect with the external terminals T7 and T8, and it has the section, and 
ground connection is carried out. The laminating of the dielectric layer 12 in 
which the pattern electrode 23 for striplines which moreover serves as a principal 
ray way was formed is carried out. This pattern electrode 23 is formed in 
horseshoe-shaped, and is connected to the external terminals T1 and T2. The 
laminating of the dielectric layer 13 in which the pattern electrode 25 for striplines 
which moreover serves as a subline was formed is carried out. This pattern 
electrode 25 is connected to the external tenminals T5 and T6. Moreover, this 
pattern electrode 25 is formed in the shape of a straight line, and is arranged in 
the location of the center line of a dielectric layer 13. The laminating of the 
dielectric layer 14 in which the pattern electrode 24 for striplines which serves as 
another principal ray way on it was formed is carried out. This pattern electrode 
24 is formed in horseshoe-shaped, and is connected to external terminal T3 and 
T four. The laminating of the dielectric layer 15 in which the pattern electrode 22 
for a ground was moreover formed is carried out. The pattern electrode 22 for 
this ground is the same electrode pattern as the pattern electrode 21 formed on 
the dielectric layer 1 1 , it is pulled out so that it may connect with the external 
terminals T7 and T8, and it has the section, and ground connection is carried out. 



The laminating of tlie dielectric layer 16 in which especially a pattern electrode 
moreover is not formed is carried out. 

[0025] Moreover, except for the part connected to an external terminal, when it 
projects from a direction vertical to a dielectric layer, the electrode patterns 23, 
24, and 25 for striplines are formed so that it may be overlapped. Therefore, the 
pattern electrodes 23 and 25 serve as a symmetrical configuration to the center 
line of a dielectric layer. 

[0026] After this example slurred these dielectric materials using the dielectric 
materials in which low-temperature baking of about 900 degrees C or less is 
possible, it was formed in the shape of a sheet with the doctor blade, the 
electrode pattern was formed for the conductor which consists of Ag suitably on 
that sheet (dielectric layer) with screen printing, and after it carried out the 
laminating of them and stuck them by pressure, it was cut in the shape of a chip, 
and calcinated it. Printing printing of the external electrode was carried out after 
baking, it galvanized further, and the laminating mold directional coupler was 
constituted. Moreover, after an external electrode calcinates a layered product, it 
may be formed, and it may be formed before baking. In addition, although the 
dielectric constant used about 8 dielectric materials in this example, as for a 
dielectric constant, in this invention, five to about 15 are desirable. Moreover, this 
invention is not limited to the above-mentioned production process. 
[0027] In this example, as shown in drawing 1 and 2, the subline was formed In 
the shape of a straight line, and it has connected with the external terminals T5 
and T6. Moreover, the pattern electrode 24 for striplines used as the pattern 
electrode 23 for striplines and the 2nd principal ray way used as the 1st principal 
ray way has die length and the same width efface, and the thickness of the 
dielectric layer constituted between sublines differs. That Is, the thickness of the 
dielectric layer 13 of drawing 1 differs from the thickness (you may constitute 
from a dielectric layer of two or more sheets) of a dielectric layer 14. Moreover, in 
the straight-line-like part, the 1st principal ray way and the 2nd principal ray way 
countered with the subline, and are combined. And the degree of association is 



adjusted at the spacing. According to this configuration, since the same printing 
pattern can be used for the 1st principal ray way and the 2nd principal ray way, a 
nnanufacturing cost can be reduced. Of course, desired degree of coupling can 
be acquired. 

[0028] Moreover, in this example, as shown in drawing 2 , eight external 
terminals are formed. The external terminals T1 and T2 of the 1st principal ray 
way are formed in the 1st side face, and external terminal T3 of the 2nd principal 
ray way and T four are formed in the 2nd side face which counters the 1st side 
face. The external terminals T5 and T6 of a subline are formed in the side face 
different from them, respectively. Moreover, the external terminals T7 and T8 for 
a ground are formed between the external terminals of a principal ray way. 
Thereby, while a miniaturization becomes easy, when mounted in the circuit 
board, it becomes easy to form the circuit pattern linked to other components. 
[0029] Moreover, the circuit block diagram which used the directional coupler of 
this example is shown in drawing 3 . In drawing 3 , the directional coupler of the 
example of this invention is 31 shown with the broken line, the 1st principal ray 
way is 32, the 2nd principal ray way is 33, and a subline is 34. Since activity 
components mark can constitute few compared with the circuit block diagram of 
the example of an activity of the directional coupler conceming the conventional 
example shown in drawing 8 , the miniaturization of the whole device and low- 
pricing become realizable. 

[0030] Moreover, drawing 1 and the laminating mold directional coupler shown in 
2 constitute 900MHz and the 2nd operating frequency f2 for the 1st operating 
frequency f1 as an object for 1750MHz. The laminating mold directional coupler 
of this example is used for the transmitting section for [ frequency band / of f1 ] 
171 0-1 785MHz (all are transmit frequencies) dual band cellular phones in the 
frequency band of 880-91 5MHz and f2. The property of the insertion loss at this 
time and joint loss is shown in drawing 4 . As for joint loss, by choosing an input 
terminal for every frequency, the insertion loss was also able to acquire 0.2dB or 
less and a good property identically to about 20dB also in which frequency band. 



Although not shown in drawing 4 , an isolation property is also as good as 30dB 
or more. 

[0031] Moreover, the conductor pattern of a stripline shown in drawing 1 consists 
of Ag electrode with width of face of 0.2mm, a die length [ of 3-4mm ], and a 
thickness of 10 micrometers. Moreover, the thickness of about 0.13mm and a 
dielectric layer 14 is set as about 0.3mm for the thickness of the dielectric layer 
13 shown in drawing 1 . In addition, each of these dimensions is dimensions after 
baking. Moreover, by changing the dielectric constant of the dimension of each 
electrode pattern or dielectric layer thickness (spacing between electrode 
patterns), and a dielectric etc., this invention could adjust many properties and 
was not restricted to the activity of the above-mentioned frequency band. 
[0032] Moreover, the appearance of this example is 3.2x1 .6mm, thickness is 
1 .0mm, and it was able to constitute very small. Although there is also a 
laminating mold directional coupler of the same dimension as 1 .0mm in the 
conventional example, when [ two ] using 3.2x1 .6mm of appearances, and 
thickness for it as an object for dual bands, it is needed for it, and according to 
the example of this invention, it is miniaturized to 50% by surface ratio. Moreover, 
since it is necessary to prepare a circuit pattern on a substrate, and a pattern can 
be simplified compared with the conventional example according to this example 
when carrying these components on the circuit board is considered, the further 
miniaturization and efficient-ization of a circuit design are expectable. 
Furthermore, when components mark decrease, it can contribute also to 
compaction of element-placement time amount. 

[0033] Next, laminating structural drawing of the laminating mold directional 
coupler of another example concerning this invention is shown in drawing 9 . In 
addition, the perspective view of this example is the same as that of drawing 2 . 
the part which gave the slash in drawing 9 - a conductor - it is a part. The 
directional coupler of this example carries out the laminating of the dielectric 
layer in which the pattern electrode was formed, and is constituted, and the 
external electrode is formed in the side face and the front face. Moreover, the 



thickness of a dielectric layer is set up suitably and can insert the dielectric layer 
of the solid color in which an electrode pattern is not fomried between them. The 
laminated structure of this example is explained in more detail using drawing 9 . 
[0034] The pattern electrode 91 for a ground is formed in the lower layer 
dielectric layer 81, the pattern electrode 91 for the ground is pulled out so that it 
may connect with the extemal tenminals T7 and T8, and it has the section, and 
ground connection is carried out. The laminating of the dielectric layer 82 in 
which the pattern electrode 93 for striplines which moreover serves as the 1st 
principal ray way was formed is carried out. This pattern electrode 82 is 
connected to the external terminals T1 and T2. The laminating of the dielectric 
layer 83 in which pattern electrode 95a for striplines which moreover becomes a 
part of subline was fomned is carried out. The end of this pattern electrode 95a is 
connected to the extemal terminal T6, and 95d of round electrodes for beer halls 
is already formed in the end. The laminating of the dielectric layer 84 in which 
pattern electrode 95b for striplines which moreover becomes a part of subline 
was formed is carried out. The end of this pattern electrode 95b is connected to 
the external terminal T5, and beer hall electrode 95c is already formed in the end. 
It connects with 95d of round electrodes for beer halls on a dielectric layer 83, 
and beer hall electrode 95c fonms one subline in a coiled form by pattern 
electrode 95a and pattern electrode 95b. 

[0035] The laminating of the dielectric layer 85 in which pattern electrode 94a for 
striplines which moreover becomes a part of 2nd principal ray way was formed is 
carried out. The end of this pattern electrode 94a is connected to external 
terminal T four, and 94d of round electrodes for beer halls is already formed in 
the end. The laminating of the dielectric layer 86 in which pattem electrode 94b 
for striplines which moreover becomes a part of 2nd principal ray way was 
fomned is carried out. The end of this pattern electrode 94b is connected to 
external terminal T3, and beer hall electrode 94c is already fornied in the end. It 
connects with 94d of round electrodes for beer halls on a dielectric layer 85, and 
beer hall electrode 94c forms the 2nd principal ray way in a coiled fomri by 



pattern electrode 94a and pattern electrode 94b. 

[0036] The laminating of the dielectric layer 87 in which the pattern electrode 92 
for a ground was moreover formed is carried out. The pattern electrode 92 for 
this ground is the same electrode pattern as the pattern electrode 91 formed on 
the dielectric layer 81 , it is pulled out so that it may connect with the external 
terminals T7 and T8, and it has the section, and ground connection is carried out. 
The laminating of the dielectric layer 88 in which especially a pattern electrode 
moreover is not formed is carried out. 

[0037] When it projects from a direction vertical to a dielectric layer, the electrode 
patterns 93, 95a, 95b, 94a, and 94b for striplines of this example are formed so 
that it may be overlapped. According to this structure, the 1st principal ray way, 
the 1st subline, and the 2nd principal ray way and the 1st subline are carrying out 
coil association (M association). This is based on a different coupling means from 
the above-mentioned example. Such coil association can also constitute the 
directional coupler of this invention. In this case, the line length of each line, 
number of turns, and spacing can adjust degree of coupling. 
[0038] Although each line was formed in the coiled form in this example, you may 
be other configurations, such as the shape of a spiral. Also in this example, the 
dielectric constant also manufactured the manufacture method of construction by 
the same approach using about 8 dielectric materials like drawing 1 . In addition, 
in this example, as for a dielectric constant, five to about 15 are desirable, and it 
is not limited to the above-mentioned production process. According to this 
example, the different frequency band or different degree of coupling from the 
above-mentioned example etc. can offer the laminating mold directional coupler 
according to an activity application. 

[0039] The directional coupler which consists of two or more principal ray ways 
which corresponded to the operating frequency from which plurality differs by the 
laminated structure, and one subline combined with it was able to consist of 
above-mentioned examples. Thereby, the directional coupler corresponding to 
the operating frequency from which plurality differs was able to be constituted 



very small. However, in other words, this invention is characterized by the 
structure which two or more principal ray ways combine with one subline, and 
two or more principal ray ways sharing one subline, and even if they are 
structures other than the above-mentioned example, it can acquire the 
effectiveness of this invention. 
[0040] 

[Effect of the Invention] According to this invention, in two or more frequency 
bands, it is usable, predetermined degree of coupling and a good predetermined 
insertion-loss property are acquired in each frequency band, and a moreover 
very small directional coupler can be constituted. Thereby, it can contribute, 
without sacrificing a property to the miniaturization of the whole device in small 
microwave products, such as a cellular phone. In a dual band pocket machine, it 
is especially effective. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is internal electrode pattern drawing showing the laminated 
structure of one example concerning this invention. 



[Drawing 2] It is the perspective view of one example concerning this invention. 
[Drawing 3] It is the circuit block diagram of the example of an activity of the 
directional coupler concerning this invention. 

[Drawing 4] It is property drawing of one example concerning this invention, 
[Drawing 5] It is the perspective view of the conventional example. 
[Drawing 6] It is the decomposition perspective view of another conventional 
example. 

[Drawing 7] It is the circuit block diagram of the example of an activity of a 
directional coupler. 

[Drawing 8] It is the circuit block diagram of the example of an activity of the 

directional coupler concerning the conventional example. 

[Drawing 9] It is internal electrode pattern drawing showing the laminated 

structure of another example concerning this invention. 

[Description of Notations] 

1 Laminating Mold Directional Coupler 

11. 12, 13, 14, 15, 16 Dielectric layer 

23 25 Stripline electrode for principal ray ways 

24 Stripline Electrode for Sublines 
21 22 Ground electrode 
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